Pituitary abscess is a relatively uncommon cause of pituitary hormone deficiencies and/or a suprasellar mass. Risk factors for pituitary abscess include prior surgery, irradiation and/or pathology of the suprasellar region as well as underlying infections. We present the case of a 22-year-old female presenting with a spontaneous pituitary abscess in the absence of risk factors described previously. Her initial presentation included headache, bitemporal hemianopia, polyuria, polydipsia and amenorrhoea. Magnetic resonance imaging (MRI) of her pituitary showed a suprasellar mass. As the patient did not have any risk factors for pituitary abscess or symptoms of infection, the diagnosis was not suspected preoperatively. She underwent transsphenoidal resection and purulent material was seen intraoperatively. Culture of the surgical specimen showed two species of alpha hemolytic Streptococcus, Staphylococcus capitis and Prevotella melaninogenica. Urine and blood cultures, dental radiographs and transthoracic echocardiogram failed to show any source of infection that could have caused the pituitary abscess. The patient was treated with 6 weeks of oral metronidazole and intravenous vancomycin. After 6 weeks of transsphenoidal resection and just after completion of antibiotic therapy, her headache and bitemporal hemianopsia resolved. However, nocturia and polydipsia from central diabetes insipidus and amenorrhoea from hypogonadotrophic hypogonadism persisted.
Summary
Pituitary abscess is a relatively uncommon cause of pituitary hormone deficiencies and/or a suprasellar mass. Risk factors for pituitary abscess include prior surgery, irradiation and/or pathology of the suprasellar region as well as underlying infections. We present the case of a 22-year-old female presenting with a spontaneous pituitary abscess in the absence of risk factors described previously. Her initial presentation included headache, bitemporal hemianopia, polyuria, polydipsia and amenorrhoea. Magnetic resonance imaging (MRI) of her pituitary showed a suprasellar mass. As the patient did not have any risk factors for pituitary abscess or symptoms of infection, the diagnosis was not suspected preoperatively. She underwent transsphenoidal resection and purulent material was seen intraoperatively. Culture of the surgical specimen showed two species of alpha hemolytic Streptococcus, Staphylococcus capitis and Prevotella melaninogenica. Urine and blood cultures, dental radiographs and transthoracic echocardiogram failed to show any source of infection that could have caused the pituitary abscess. The patient was treated with 6 weeks of oral metronidazole and intravenous vancomycin. After 6 weeks of transsphenoidal resection and just after completion of antibiotic therapy, her headache and bitemporal hemianopsia resolved. However, nocturia and polydipsia from central diabetes insipidus and amenorrhoea from hypogonadotrophic hypogonadism persisted. 
Learning points:
• Pituitary abscesses typically develop in patients who have other sources of infection or disruption of the normal suprasellar anatomy by either surgery, irradiation or pre-existing pathology; however, they can develop in the absence of known risk factors.
• Patients with pituitary abscesses typically complain of headache, visual changes and symptoms of pituitary hormone deficiencies.
• As other pituitary neoplasms present with similar clinical findings, the diagnosis of pituitary abscess is often not suspected until transsphenoidal resection is performed.
• Prompt surgical and medical treatment of pituitary abscess is necessary, which typically results in improvement in headache and visual changes; however, pituitary hormone deficiencies are typically often permanent.
Background
The patient described in this case had no source of infection, prior surgeries or other pathology of the pituitary. 
Investigation
Urine pregnancy test was performed and was negative. MRI revealed a suprasellar, peripherally enhancing, cystic mass measuring 19 ×15 × 22 mm with superior displacement of the optic chiasm (Fig. 1) . The posterior pituitary bright spot was also absent on her MRI. The differential diagnosis of her suprasellar mass included pituitary macroadenoma, other suprasellar neoplasms such as craniopharyngioma, and pituitary abscess. Her initial biochemical testing is shown in Table 1 . Formal visual field testing showed bitemporal hemianopsia. Her serum sodium remained in the normal range preoperatively. Water deprivation testing to confirm the diagnosis of central diabetes insipidus was not performed. As the patient described two to three episodes of nocturia per night, consumed 7-12 L of water per day and her MRI showed absence of the posterior pituitary bright spot, the diagnosis of central diabetes insipidus was highly probable.
Treatment
Signs or symptoms of adrenal insufficiency or hypothyroidism were not present, so glucocorticoids and levothyroxine were not initiated. Due to her compressive symptoms and pituitary hormone deficiencies, transsphenoidal resection was recommended to the patient and she agreed to proceed with surgery. Transsphenoidal resection was performed 2 weeks after her initial presentation. The diagnosis of pituitary abscess was made when purulent material was encountered upon surgical incision of the dura mater that forms the capsule of the pituitary gland. Surgical pathology revealed benign anterior pituitary tissue with marked lymphoplasmacytic inflammation and fibrosis. Culture of the surgical specimen showed two species of alpha hemolytic Streptococcus, Staphylococcus capitis and Prevotella melaninogenica. After the diagnosis of pituitary abscess and before antibiotics were initiated, blood and urine cultures were collected but did not reveal any source of infection. Transthoracic echocardiogram was also performed, which did not reveal infectious endocarditis. Dental examination and dental radiographs were also performed; however, there was no evidence of a dental infection. Further review of the patient's MRI showed no radiographic signs of paranasal sinusitis. The patient was treated with 6 weeks of oral metronidazole and intravenous vancomycin based on her surgical cultures and sensitivities.
Outcome and follow-up
Postoperatively, her urine output increased to 440 mL/h with serum sodium levels reaching 154 mmol/L. She required administration of intravenous fluid and several doses of intravenous desmopressin to correct her polyuria and normalise her serum sodium levels. She was discharged from the hospital 5 days postoperatively with prescriptions for oral desmopressin at night, oral metronidazole 500 mg every 8 h, and intravenous vancomycin 1000 mg every 8 h administered via a peripheral inserted central catheter. She was not discharged on corticosteroids or levothyroxine but instructed to call the on-call endocrine physician if she experienced symptoms of adrenal insufficiency or hypothyroidism. After 6 weeks of transsphenoidal resection and just after completion of antibiotic therapy, her headaches and bitemporal hemianopsia resolved; however, her diabetes insipidus and amenorrhoea persisted. Her biochemical testing results 6 weeks after transsphenoidal resection are presented in Table 2 . Oestrogen and progesterone replacement was discussed with the patient. At 6 weeks after surgery, it was decided to delay oestrogen and progesterone replacement to see if she would have spontaneous resumption of menses. She was informed that if her menstrual cycles do not return, oestrogen and progesterone therapy would need to be initiated to prevent adverse effects such as bone loss. MRI performed 13 weeks postoperatively showed resolution of the pituitary abscess, postsurgical changes and absence of the posterior pituitary bright spot (Fig. 2) . She still reported amenorrhoea, nocturia and polydipsia, requiring intranasal desmopressin at 32 weeks postoperatively.
Discussion
Pituitary abscesses are uncommon. Pituitary abscesses typically occur following disruption of the normal anatomy of the suprasellar region either by surgery, irradiation or a pathological process such as a neoplasm. The patient in this study did not have any history of pituitary surgery, irradiation or other pathological anatomic abnormalities. One case series of pituitary abscesses reported that 41.7% of patients with a pituitary (1) . The patient in this case underwent extensive evaluation for an underlying infection; however, no infection was identified. The patient did not receive antibiotics preoperatively, so this would not have resulted in false-negative blood and urine cultures.
Our patient sought medical care because of compressive symptoms and symptoms of pituitary hormone deficiencies. Headache is the most common symptom of pituitary abscess. In one series of 24 patients, 22 reported a headache (1). Visual changes, such as hemianopsia, are also relatively common. In one series, 68% of patients with pituitary abscess presented with visual changes (3). Pituitary hormone deficiencies are common as well. Thirty to fifty percent of patients with pituitary abscess have pituitary hormone deficiencies (4). The patient we presented had amenorrhoea, nocturia and polydipsia secondary to anterior and posterior pituitary hormone deficiencies. Menstrual irregularities are common in women with pituitary abscesses likely because the gonadotrophs are more easily disrupted than other hormone-secreting cells of the anterior pituitary (5) . The presence of diabetes insipidus can help discriminate the cause of a suprasellar mass and pituitary hormone deficiencies. It is uncommon for pituitary adenomas to present with diabetes insipidus (2). However, other suprasellar masses, such as pituitary abscesses, often present with diabetes insipidus (6) .
MRI is the preferred imaging modality for the pathology of the pituitary. However, MRI has limitations in delineating pituitary abscesses from other pathology of the suprasellar region. Pituitary abscesses that occur because of a predisposing anatomic abnormality, such as a craniopharyngioma, may have an appearance that is similar to the predisposing anatomic abnormality (7) . This patient presented with a peripherally enhancing, cystic, suprasellar mass, which is an MRI appearance that has been seen in cases of pituitary abscess but is not specific for pituitary abscess (7) . The patient also did not have the posterior pituitary bright spot on MRI, which is associated with diabetes insipidus (8) . As diabetes insipidus does not frequently occur because of pituitary adenomas, the absence of the posterior pituitary bright spot on MRI should prompt clinicians to entertain other diagnoses (7) .
Pituitary abscess is often not diagnosed until the time of surgery because it presents much like other suprasellar mass lesions and patients often do not have signs of infection. In one series, the diagnosis of pituitary abscess was made preoperatively in only 20.8% of patients (1) . As seen in our patient, MRI is not always able to discriminate between pituitary abscess and other suprasellar lesions. The diagnosis of pituitary abscess requires a high degree of clinical suspicion, as only a third of patients with pituitary abscess present with signs of infection such as fever or leucocytosis (1) .
The patient had surgical cultures that showed two species of alpha hemolytic Streptococcus, Staphylococcus capitis and Prevotella melaninogenica. Many different organisms have been seen in surgical cultures from pituitary abscess; however, Gram-positive organisms such as Streptococcus and Staphylococcus are the most common (1) . Anaerobic organisms such as P. melaninogenica have been implicated in at least one other case of pituitary abscess but are much less common (9) . P. melaninogenica is considered normal oral flora that could be suggestive of an underlying dental infection. However, dental examination and dental radiographs revealed no sign of infection.
Transsphenoidal resection and antibiotic therapy is the mainstay of treatment for pituitary abscess. Transsphenoidal resection is preferred over craniotomy, as craniotomy is more invasive and could result in spillage of infectious material into the CSF (10) . The patient received 6 weeks or oral metronidazole and intravenous vancomycin based on the findings from her surgical cultures. Antibiotic therapy is typically tailored to surgical cultures. The majority of patients with positive surgical Gram stain or cultures receive antibiotic therapy for 4-6 weeks (1).
Appropriate and timely treatment of pituitary abscess typically results in low mortality. In one series, only 8.3% of patients died from complications of pituitary abscess (1) . Compressive symptoms such as headache and visual changes also respond favourably to treatment. Over 90% of patients noted improvement in headaches and 75% of patients had improvement in visual changes in one series (1) . The patient presented in the case had resolution of her headaches and bitemporal hemianopsia after treatment. As seen in this patient, pituitary hormone deficiencies often persist following treatment of pituitary abscess. About 62.5% of patients with pituitary abscess presenting with new pituitary hormone deficiencies required long-term hormone replacement (1).
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